Hypoxia impairs the arousal response to external resistive loading and airway occlusion during sleep.
Sustained hypoxia is a neurocognitive depressant, which has been shown to impair respiratory load sensation. Hypoxia has also been shown to impair arousal in animal models, but the effects of sustained hypoxia on arousal in humans have not been studied. The aim of this study was to assess the effects of sustained hypoxia on arousal from sleep in normal subjects. Twelve normal male subjects (age, 24.3 +/- 1.2 years; body mass index, 24.8 +/- 1.4 kg/m2) were studied during stable stage 2 non-rapid eye movement sleep on 2 separate nights 1 week apart. Sleep physiology laboratory. Normal healthy volunteers. Arousal responses to external resistive loads (18 cm H2O x L(-1) x sec(-1)) and occlusions were compared during room-air breathing following sustained normoxia and isocapnic hypoxia (SaO2 approximately 85%). Time to arousal and minimum esophageal pressure preceding arousal were measured. Time to arousal was significantly increased following hypoxia compared with normoxia for resistive loads (24.6 + 4.4 seconds vs. 12.6 +/- 1.9 seconds, p = .007) but not occlusions. Minimum esophageal pressure prior to arousal was more negative following hypoxia for both external loads (-16.8 +/- 1.2 vs. -13.5 +/- 1.3 cm H2O, p = .035) and occlusions (-19.6 +/- 2.2 vs. -15.1 +/- 1.5 cm H2O, p = .029). We conclude that sustained isocapnic hypoxia delays arousal to inspiratory loading during sleep and increases the respiratory arousal threshold. This has implications for disorders characterized by sustained nocturnal hypoxia, such as neuromuscular weakness, chronic obstructive pulmonary disease, obesity-hypoventilation syndrome, and severe obstructive sleep apnea.